M eristic and morphometric analyses were used to compare Chrysichthys auratus auratus, Chrysichthys auratus longifilis and Chrysichthys rueppelli from commercial catch of River Nile (Al Minya) and El-Nozha Hydrodrome (Alexandria), A total of twentynine separate body measurements and counts were taken from each fish. Significant differences were found between Chrysichthys auratus auratus and Chrysichthys auratus longifilis in 4 out of 29 examined characters. These characters were: maximum dorsal rays height, standard length, prepelvic length and dorsal base length. Specific variations revealed that C. auratus differed from C rueppelli significantly in eighteen out of twenty-nine examined characters. The univariate and multivariate analyses . indicated that C. rueppelli was defined from G auratus as the first has larger standard length, relatively short first dorsal fin ray; larger head width; longer upper and lower jaws lengths and caudal peduncle, pectoral fin and prepelvic lengths are longer than that of C. auratus. Discriminate function analysis showed that the percent correct site allocation were 96% for C. auratus auratus, 61% for C auratus longifilis and 92% for. C. rueppelli. All analyses suggested that Chrysichthys auratus and Chrysichthys rueppelli are distinct species. The relative abundance of these species revealed that C. auratus auratus dominated the catch by number in both regions. Length-weight relationship and condition factor indicated that C auratus auratus and C. auratus longifilis inhabiting El-Nozha Hydrodrome are heavier than those from. River Nile. In addition, the natural mortality coefficient for examined species inhabiting in El-Nozha Hydrodrome was comparatively lower than those from River Nile.
INTRODUCTION
Fishes of genus Chrysichthys are commercially important freshwater African species distributed in Northern Africa: River Nile (Bpulenger, 1907) , Coast of Ivories, Ghana (Teugels et al, 1988) and Rivers Niger, Volta, Senegal on the West Africa (Paugy et al, 1994 and Ofori-Danson et al 9 2002) , According to Boulenger (1907) genus Chrysichthys was divided into two species Chrysichthys auratus and Chrysichthys rueppelli. In addition C. auratus has two sub-species namely; C. auratus auratus and C auratus longifilis. Furthermore, Risch (1986 a) in the Checklist of the Freshwater Fishes of Africa (CLOFFA) and Bishai & Khalil (1997) in an Atlas of Freshwater Fishes of Egypt confirmed the existence of the mentioned two species in the Egyptian inland water.
The present study was conducted to test the meristic and morphometric characters for recognizing Chrysichthys auratus and Chrysichthys rueppelli as distinct, species and determine the best biometric characters for distinguishing species and subspecies of this genus were given. In addition, to compare some biological aspects such as length-weight relationship, coefficient of condition, and natural mortality of these species captured from these two different localities (River Nile and El-Nozha Hydrodrome).
MATERIAL AND METHODS

Samples of Chrysichthys auratus auratus, Chrysichthys auratus longifilis and
Chrysichthys rueppelli were collected during the period from February to November 2001 by Seine nets from the commercial catch of the River Nile at AlMinya (31° 30'E, 27° 45 ; N) and ELNozha Hydrodrome, which is an isolated part of Lake Mariut lying in its northeastern side at latitude 31° 10'E and longitude 30° N. The latter has a total area of about 504 hectares, its bottom lies at a depth ranging between 3.4 and 3.8 meters below mean sea level and the average water depth is about 2.7 meters (Gharib, 1991) . A total of 115, 36 and 37 specimens ranging from 104 to 240 mm total length for Chrysichthys auratus auratus, Chrysichthys auratus longifilis and Chrysichthys rueppelli respectively, were randomly sampled,
The biometric characters examined included twenty-five morphometric measurements taken to the nearest mm and seven meristic counts. Morphometric measurements were standardized to SOME BIOLOGICAL ASPECTS OF GENUS CHRYSICHTHYS m THE EGYPTIAN INLAND WATERS 261 the maximum value of standard length by the method outlined by Beacham and Murray (1983) . This allometric regression to a standard size is a preferred method of removing size variation in characters among individuals (Reist, 1985) . The meristic and size-adjusted data sets were analyzed imivariately by using Kolmorov-Simimov test (Haddon and Willis, 1995) and multivariately by the method of discriminant function analysis (Henauit and Fortin, 1989) . Length-weight relationship was determined from the formula of Le Cren (1951), the gutted weight was used in order to exclude the effect of stomach contents and weight of gonads (Lagler, 1956; Ricker, 1975) . The coefficient of condition (K) was calculated from the equation: K=100 W/L 3 (i.e. Fulton condition factor) Where W-gutted weight in grams, L-total length in cm. This factor is often used as an approximation even when the allometric factor is theoretically more appropriate (Bagenal and Braum, 1971; Ricker, 1975) . Data of length-weight relationship and condition factor were statistically analyzed using covariance and ANOVA respectively. The natural mortality coefficient "M" was calculated by the method described by Ursin (1967) .
RESULTS
' ■ The morphological features for Chrysichthys auratus auratus, Chrysichthys auraius longifilis and Chrysichthys rueppelli are shown in Figure 1 . The meristic counts and morphometric characters examined in this study are summarized in Table 1 .
Inter-specific variations
Comparing the meristic counts and morphometric measurements of C, auratus auraius with C. awatus longifilis KolmogorovSmirnov test revealed that this subspecies differed significantly in 4 out of 29 examined characters. These characters were: maximum dorsal rays height; pectoral fin length; prepelvic length and caudal peduncle length (Table 2) .
Squared Mahalanobis distance (6.508) between C. auratus awatus and C. auratus longifilis was significantly differed (F-5.271, p<O.0Ol). Furthermore, stepwise discriminate function analysis showed significant difference between these sub species (Wilks'Lambda: 0.607, F= 5.596, p<0.0001 ). This analysis indicated that the best characters for distinguishing C. auratus auratus from C. Shnoudy A. Bakhoum and Mobamed A, Sayed-Ahmed auratus longifilis are the following: maximum dorsal rays height (Fremove =33.646, pO.OOOl), standard length (F-remove =7.601, p<0.01), prepeWic length (F-remove =6.695, p<0.01) and dorsal base length (F-remove =6.540, p<0.01).
Specific variations
Concerning variations in biometric characters between C auratus and C. rueppelli, the results of Kolmogorov-Smirnov test revealed that eighteen out of twenty-nine characters differed significantly (Table 3) .
Squared Mahalanobis distance between these species (28.259) was significant (F=16.824, pO.OOl). Moreover stepwise discriminate function analysis showed significant differences between C. auratus and C rueppelli (Wilks'Lambda: 0. 245, F= 17.604, pO.OOOl) . The percent correct site allocation was high for these species, 99.35% for C auratus and 88.89% for C. rueppelli. The significant characters that can use for distinguish C auratus from C. rueppelli are, standard length (F-remove =40.021, pO.OOOl), maximum dorsal rays height (F-remove =15,068, pO.OOl), and head width (F-remove =9.623, p<0.01), upper jaw length (F-remove =8.526, p<0.01), lower jaw length (F-remove =7.348, pO.Ol), caudal peduncle length (F-remove =6.225, p<0.01), pectoral fm length (F-remove = 4.370, p<0.05) and prepelvic length (F-remove = 3.946, p<0.05).
Canonical discriminant-factor scores obtained using biometric data revealed that the percent correct site allocation were 96% for G auratus auratus, 61% for C. auratus longifilis and 92% for G rueppelli (Fig.2) .
Species composition
The relative abundance of these species (Table 4) in El-Nozha Hydrodrome indicated that C auratus auratus dominated the catch by number (47.78%), followed by C. auratus longifilis (26.67%) and C rueppelli (25.56%), Concerning numerical abundance in the River Nile at Al Minya G auratus auratus was more abundant than in ElNozha Hydrodrome (74.23%) and ranks first followed by G rueppelli (13.40%) and G auratus longifilis (12.37%).
Length-weight relationship
The computed length-weight relationships of the mentioned species from these different regions showed significant differences in the regressions of C auratus auratus (F= 14.024, p<0 .01)andC auratus longifilis, (F= 68.957, pO.OOOl) , while C rueppelli revealed no significant difference (F= 2.613, p>0.05). The mean of observed and calculated values of fish from these two localities is given in Table 5 . Condition factor
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• The values of condition factor at different length groups of the examined species from both habitats are shown in Table 6 . The mean values of condition factors for fishes from El-Nozha Hydrodrome were higher than those from the River Nile, whereas these values were: 1.136 and 1.066 for C auratus auratus; 1.137 and 1.016 for C. auratus longifilis and 1.146 and 1.039 for C rueppelli. The difference in condition factor for examined species from these two regions were statistically tested using analysis of variance. This test indicates that there are significant differences in the mean values of condition factor for C. auratus auratus (F= 6.954, pO.Ol) and C auratus longifilis, (F= 11.911, p<0 .01), while C. rueppelli revealed no significant difference (F= 2.867, p>0.05), i.e. fishes of species C. auratus inhabiting El-Nozha Hydrodrome are heavier than those from the River Nile. Natural mortality
Comparing natural mortality coefficient (M) of these species from the two localities indicated that, the natural mortality coefficient for C. auratus auratus (M= 0.234); C. auratus longifilis (M~ 0.233) and C. rueppelli (M= 0.245) of fish' inhabting El-Nozha Hydrodrome were comparatively lower than those for C. auratus auratus (M= 0.318); C auratus longifilis (M= 0.368) and C. rueppelli (M= 0.286) of the River Nile. Analysis of variance revealed that there are significant differences in the natural mortality for C. auratus auratus (F= 88.236, p<0 .001) and C auratus longifilis, (F= 150.700, p<0 .001) and C. rueppelli {F= 5.561 > p<0.05). These results suggest that environmental conditions in the River Nile are more suitable for these species than in El-Nozha Hydrodrome. 
DISCUSSION
The morphological data in this study indicate that Chrysichthys auratus auratus differs from Chrysichthys auratus longifilis only in four out of twenty-nine examined characters. The univariate and multivariate analyses revealed that the first ray of dorsal fin is the most striking difference between these two sub-species concerned as it is relatively longer in the second than in the first one. This character is the main character for distinguishing these sub-species (Burgess, 1989) . Also C. auratus longifilis has longer pectoral fin length and larger prepelvic and caudal peduncle lengths. Risch (1986 b) attributed the differences in the length of first soft dorsal fin ray to the maturity stage .He found that males, which are often without a dorsal filament, were found with females, often with a filament, in the same nest and all specimens without filaments examined from the Nile deme were sexually mature.
The high significant differences in morphometric measurements (18 out of 29 characters) were recorded between Chrysichthys auratus and Chrysichthys rueppelli leads us to conclude that they are distinct species. The discriminate function analysis supports the results of Kolmogorov -Smirnov test in suggesting that these two species can often be distinguished by their overall body shapes. Whereas the percent correct allocation was 96 % for C. auratus and 92 % for C rueppelli. Furthermore, from the significant characters, which were determined by this analysis we can differentiate between C rueppelli from C. auratus by the following: C. rueppelli has relatively short first dorsal fin ray; larger head width; longer upper and lower jaws lengths, caudal peduncle, pectoral fin and prepelvic lengths are longer than that of C auratus.
In spite of Rischs (1986 a) findings on genus Chrysichthys m Egyptian inland water, he identified C. rueppelli and G auratus as different species, but later in his study on the systematic revision of this genus he considered the nominal species C. rueppelli as a junior synonym of C. auratus (Risch, 1986 b) . The present study is in agreement with Bishai & Khalil (1997) and Eschmeyer & Editor (1998) as C rueppelli and C auratus are separate species. In addition, Zaki etal (1997)deffrentated G rueppelli from C auratus by using phast gel isoelectric focusing method. They found that C. rueppelli and C auratus are two completely separate species, whereas each species has a characteristic, species-specific
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electrophoretic pattern of the protein fractions in the eye lens, flesh and skin. According to Lagler et al. (1977) , the length-weight relationship leads itself to a comparison of individuals within and between different pppulations. In the present investigation it was found that there are significant differences between regressions of both subspecies of C. auratus from El-Nozha Hydrodrome and the River Nile. Moreover, the results revealed that the mean values of condition factor for C. auratus auratus and C. auratus longifilis were significantly higher for fish inhabiting El-Nozha Hydrodrome than for fish from River Nile, i.e. fishes of species G auratus inhabiting in El-Nozha Hydrodrome are heavier than those from the River Nile.
According to Ricker (1971) , condition factor gives an indication of the degree of the well being of fish and it is used to indicate the suitability of an environment for a certain fish species by comparison with another environment In addition, the natural mortality coefficient for the examined species inhabiting in El-Nozha Hydrodrome was comparatively lower than those the from the River Nile indicating that environmental conditions in El-Nozha Hydrodrome are more suitable for the mentioned species. Increasing the values* of Length-weight relationship and condition factor for C auratus inhabiting in El-Nozha Hydrodrome may be attributed to relatively higher fertility in phytoplahkton grown up as the increasing the level of different nutrients. This is in agreement with the finding of Elgayar and Elewa (1990) 
